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(54) DISCHARGE LAMP UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrodeless discharge lamp unit that is 
compact, has long life and has improved 
reliability in practical use. 
^SOLUTION: This discharge lamp unit 
hermetically seals an HF resonance means 3, 
constituted with a cylindrical annular body and 
a plurality of projections disposed therein 
toward its center, an electrodeless discharge 
bulb 4a disposed at the center of the annular 
body, and an HF electrodeless discharge means 
that encloses the HF resonance means 3 and 
electrodeless - discharge bulb 4a with a first 
reflecting mirror 5a, a second reflecting mirror 
5b and a mesh screen 5c, and possesses an antenna wire 6, by means of a glass molded 
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container 8a with a coaxial connector 7, for feeding HF energy to the antenna 6 and an 
illuminating faceplate 8b which is partly composed of a member with light 
transmittance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the discharge lamp equipment of the non-electrode which carries out 
electroluminescence by radio-frequency energy Two or more protrusion objects which are arranged 
toward a center at a radial inside the annular solid which consists of a conductive ingredient, and said 
annular solid, and consist of a conductive ingredient, The discharge bulb of the non-electrode which 
arranges in the center of said annular solid, and has translucency, The conductive encapsulation 
object with which said protrusion object, discharge bulb, and annular solid are surrounded, and a 
parenchyma top RF is not penetrated, but at least a part has light transmission nature, It has the RF 
coupling means which supplies radio-frequency energy to the interior from the exterior of said 
conductive encapsulation object. Inside the bottle object which consists of a member in which it has 
the induction for introducing radio-frequency energy to said RF coupling means, and at least a part 
has light transmission nature Discharge lamp equipment characterized by containing said annular 
solid, said protrusion object and said discharge bulb, said conductive encapsulation object, and a RF 
coupling means, and being constituted. 

[Claim 2] Discharge lamp equipment according to claim 1 characterized by having the control device 
for controlling actuation of a lamp, covering which covers said control device and fixes to said bottle 
object, and a RF transmission line for transmitting radio-frequency energy to said RF coupling 
means from the exterior of said covering. 

[Claim 3] Discharge lamp equipment according to claim 2 with which said control unit is 
characterized by having equipment which detects the non-LGT condition of a lamp at least. 
[Claim 4] Claim 2 to which said control device is characterized by having equipment with which 
starting of said discharge bulb is assisted at least, or discharge lamp equipment given in 3. 
[Claim 5] Discharge lamp equipment of any of claims 1-4 to which said bottle object or said 
covering is characterized by having a heat dissipation means to make heat emit to the exterior, or one 
publication. 

[Claim 6] Discharge lamp equipment of any of claims 1-5 to which said RF coupling means or said 
RF transmission line is characterized by having a RF adjustment adjustment means, or one 
publication. 

[Claim 7] Discharge lamp equipment according to claim 1 to 6 characterized by having the exposure 
light control means which the injection light of a discharge bulb is controlled and is irradiated to the 
exterior. 

[Claim 8] Discharge lamp equipment according to claim 7 with which said exposure light control 
means is characterized by being some bottle objects. 

[Claim 9] Claim 7 to which said exposure light control means is characterized by having a light 
reflex side, or discharge lamp equipment given in 8. 

[Claim 10] Discharge lamp equipment of any of claims 7-9 characterized by said exposure light 
control means being a filter means to absorb or reflect infrared radiation at least, or one publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the discharge lamp equipment of the non-electrode 
to which the electroluminescence of the photogene is excited and carried out by radio-frequency 
energy. 
[0002] 

[Description of the Prior Art] Since some RF energy supplying devices which are easy to turn on an 
arc tube that the RF electrodeless discharge equipment indicated by JP,10-189270,A can supply 
radio-frequency energy to space smaller than a cavity resonator and small, and act as a resonator can 
be made to serve a double purpose as a reflecting mirror, the electrodeless discharge lamp equipment 
which has optical system with the high rate for Mitsutoshi is realizable. 

[0003] An example of the configuration of conventional electrodeless discharge lamp equipment 
which used the vein mold resonator for drawing 9 as a radio-frequency energy feeder is shown. 
[0004] The vein mold resonator 91 has the cylinder and the tabular piece of an aerofoil of two or 
more sheets (vein) prolonged toward a center from cylinder inner circumference, and all consist of a 
conductive ingredient. The electrodeless discharge bulb 92 is supported by the bearing bar in the 
center section of the vein mold resonator 91. Furthermore, the reflecting mirror 93 and the metal 
network 94 are functioning as a means to prevent the leakage which is a RF. Each of these consists 
of a conductive ingredient. It is fixed by the coupled antenna support 97 with which a coupled 
antenna 95 consists of a dielectric. 

[0005] The radio-frequency energy generated from the RF generator (not shown) is transmitted 
through the RF transfer sections 98, such as a coaxial line, and is combined with the vein mold 
resonator 91 by the coupled antenna 95. And it is reflected by the reflecting mirror 93 and the 
synchrotron orbital radiation produced when the luminescent material which resonance high 
frequency electric field occurred in the center section of the vein mold resonator 91 in which the 
electrodeless discharge bulb 92 was installed, and was enclosed with the electrodeless discharge bulb 
92 discharged is irradiated outside through the metal network 94. 
[0006] 

[Problem(s) to be Solved by the Invention] When actually assembling the electrodeless discharge 
lamp equipment using a vein mold resonator which was mentioned above and the junction to the 
alignment of the electrodeless discharge bulb which influences the metal network which constitutes 
the whole resonator , a cylinder , the piece of an aerofoil , the assembly condition of a reflecting 
mirror , and the optimal integrated state of radio-frequency energy , and the high frequency transfer 
section and a vein mold resonator etc. secures right actuation and the safety of a lamp , a very 
prudent assembly , precision , etc. are required . If they maintain a precise dimension and are not 
constituted, energy adjustment shifts, or a RF leaks, or uneven electric field arise, problems, such as 
becoming easy to happen arcing, arise, and it leads to the degradation at the time of use, or failure, 
and it becomes impossible to secure the life over a long period of time as lamp equipment, even if 
there is no degradation factor inside an electrodeless discharge bulb. 

[0007] Thus, since a bulb has many elements which constitute the equipment for supplying energy 
while an electrodeless discharge lamp is the simple structure where a bulb does not have an 
electrode, in order to obtain portability, the dependability at the time of use, and stability, a firm 
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equipment configuration tends to be required from earthquake resistance or the need for strong, 
weight and size tend to become large, and miniaturization and the handling nature improvement as a 
lamp were called for. 

[0008] Furthermore, the means for controlling actuation of a lamp focusing on the thing for which 
safety is secured, such as preventing RF leakage and abnormality actuation, was searched for. 
[0009] Furthermore, in order that an electrodeless discharge lamp might give a comparatively high 
energy load and might operate it, when there was also much calorific value and it carried out 
contiguity arrangement of the additional equipment etc. for lamp equipment miniaturization, we 
were anxious about the effect of heat. 

[0010] Furthermore, a difference produces the adjustment of radio- frequency energy delicately by 
the variation for every lamp equipments, such as variation of tolerance of equipment, a configuration 
of a bulb, and the amount of enclosure. In order to secure and offer the engine performance and 
safety of a lamp, a means to adjust the adjustment gap was searched for. 

[001 1] Furthermore, the beam of light of various wavelength is contained in the light which a lamp 
actually emits, and since the beam of light needed by the application to be used and the unnecessary 
beam of light are various, it is desirable [ the beam of light ] to control injection light according to an 
application. The need of intercepting ultraviolet rays and infrared radiation for a lighting application 
is especially high. At least the actual light-emitting part equivalent to the filament of the arc length as 
used in the field of [ an electrodeless discharge lamp ] an owner electrode discharge lamp or an 
electric bulb is the bore size of an electrodeless discharge bulb itself, and an electrodeless discharge 
bulb uses size in the condition that a thermal load is very expensive. Therefore, since the synchrotron 
orbital radiation from a bulb front face contained the beam of light of much wavelength, just infrared 
reflective film that is conventionally used with a lamp was inadequate, and since it was used under a 
still more remarkable elevated temperature, when the above-mentioned infrared reflective film was 
constituted from spreading film of a bulb, there was a question also in long-term endurance. 
[0012] It was made in order that this invention might solve the above technical problems, and it aims 
at offering the long lasting and small electrodeless discharge lamp equipment which raised practical 
dependability. 
[0013] 

[Means for Solving the Problem] In the discharge lamp equipment of the non-electrode to which the 
electroluminescence of the discharge lamp equipment of this invention concerning claim 1 is carried 
out by radio-frequency energy Two or more protrusion objects which are arranged toward a center at 
a radial inside the annular solid which consists of a conductive ingredient, and said annular solid, and 
consist of a conductive ingredient, The discharge bulb of the non-electrode which arranges in the 
center of said annular solid, and has translucency, The conductive encapsulation object with which 
said protrusion object, discharge bulb, and annular solid are surrounded, and a parenchyma top RF is 
not penetrated, but at least a part has light transmission nature, It has the RF coupling means which 
supplies radio-frequency energy to the interior from the exterior of said conductive encapsulation 
object. Inside the bottle object which consists of a member in which it has the induction for 
introducing radio-frequency energy to said RF coupling means, and at least a part has light 
transmission nature, the sealing receipt of said annular solid, said protrusion object and said 
discharge bulb, said conductive encapsulation object, and the RF coupling means is carried out, and 
it is constituted. Since it is held without earthquake-proof reinforcement's etc. becoming strong and 
the adjustment of a bulb and a RF also changing by this configuration, portability, the dependability 
at the time of use, and stability are obtained, and the above-mentioned purpose is attained. 
[0014] Furthermore, by having a control device for the discharge lamp equipment of this invention 
concerning claim 2 controlling actuation of a lamp, covering which covers said control device and 
fixes to said bottle object, and a RF transmission line for transmitting radio-frequency energy to said 
RF coupling means from the exterior of said covering, dependability and handling nature improve 
more and the above-mentioned purpose is attained. 

[0015] Furthermore, dependability of discharge lamp equipment of this invention concerning claim 5 
improves by equipping covering with a heat dissipation means, and the above-mentioned purpose is 
attained. 

[0016] Furthermore, it becomes easy [ the discharge lamp equipment of this invention concerning 
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claim 6 ] to produce [ from which user- friendliness secured dependability well by having a RF 

adjustment control means ], and the above-mentioned purpose is attained. 

[0017] Furthermore, by having the exposure light control means which the discharge lamp 

equipment of this invention concerning claim 7 controls the injection light of a discharge bulb, and is 

irradiated to the exterior, the lamp engine performance is raised, the dependability at the time of use 

and the stability as lamp equipment are obtained, and the above-mentioned purpose is attained. 

[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using 
a drawing. 

[0019] (Gestalt 1 of operation) Drawing 1 is the sectional view of the discharge lamp equipment in 
which the 1st operation gestalt of this invention is shown, and drawing 2 is the perspective view of 
the vein mold resonator which are some of the components further. 

[0020] The copper cylindrical shape annular solid 1 and the protrusion object which consists of four 
copper pieces 2a-2d of an aerofoil arranged towards a core from the inside of this cylindrical shape 
annular solid 1 constitute the vein mold resonator 3. Although these may assemble another parts, 
what was really formed, for example by punching processing etc. is desirable. The diameter of the 
space where the bore of the cylindrical shape annular solid 1 is 26mm, and is made by 60mm and 
pieces [ of an aerofoil / 2a-2d ] die length in the core is 8mm. Electrodeless discharge bulb 4a is 
prepared in this central space, and it is arranged in few gaps between the end faces and electrodeless 
discharge bulb 4a which are the pieces 2a-2d of an aerofoil. In order to excite resonance RF 
electromagnetic field to the vein mold resonator 3, the copper aerial wire 6 which supplies radio- 
frequency energy is electrically joined to piece of aerofoil 2a as a means to combine radio-frequency 
energy. 

[0021] The vein mold resonator 3 arranged centering on the electrodeless discharge bulb is covered 
with the conductive encapsulation object constituted by 1st reflecting mirror 5a, the 2nd reflecting 
mirror 5b, and mesh screen 5c. These are a **** stop, welding, etc., contact electrically and are 
joined. Substantial spacing of these joints is joined so that it may become sufficiently smaller than 
the wavelength of a use RF (for example, at the time of use, since the half-wave length is about 
61mm, 2.45GHz microwave). Between mesh screen 5c and 2nd reflecting mirror 5b by the thing, 
such as ****ing at intervals of 20mm, stopping between 2nd reflecting mirror 5b and the vein mold 
resonator 3, when joining between the vein mold resonators 3 to 1st reflecting mirror 5a, and 
carrying out The role of electromagnetic wave shielding which shuts up the RF combined with the 
vein mold resonator 3, and is not taken out outside is played. 1st reflecting mirror 5 a and 2nd 
reflecting mirror 5b are the parts which divided the concave mirror, for example, process aim 
NIUMU etc. with a sheet-metal diaphragm or a press, and perform mirror plane processing of silver 
vacuum evaporationo, electrolytic polishing, etc. to an inside. A concave mirror can be chosen as 
freedom, such as a paraboloid and ellipsoid, according to an application. Moreover, as for etching 
processing etc., mesh screen 5c has done sheet metal, such as stainless steel, by carrying out, and the 
hole of a mesh acts as an exposure side which penetrates light, without penetrating a parenchyma top 
RF sufficiently smaller than the wavelength of a use RF. 

[0022] The outer conductor of a coaxial connector 7 is joined to 1st reflecting mirror 5a, it connects 
with an aerial wire 6 and the inner conductor of a coaxial connector 7 constitutes the RF coupling 
means. 

[0023] An outer diameter encloses only the metal halogenide and rare gas of photogene with the 
quartz tube processed into 6mm and the globular form whose thickness of a tube wall is 1mm, and is 
made, and electrodeless discharge bulb 4a is being fixed to the top-most- vertices part of 1st 
reflecting mirror 5 a by bearing-bar 4b of the same quartz material with refractory cement. If an 
indium bromide is used for a metal halogenide, white luminescence of the spectrum similar to 
sunlight is obtained, and the light source for false sunlight longer lasting than the conventional xenon 
lamp etc. can be realized. 

[0024] Furthermore, it is also possible to use the electrodeless discharge bulb which added the 
temperature control means of an electrodeless discharge bulb — the temperature of an electrodeless 
discharge bulb becomes an ununiformity, or the maximum cold spot temperature also tends to 
produce the fault of un-10 etc. minutes etc. depending on the specification and operating 
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environment of a lamp property, and forms the good material of heat-conducting characteristic and a 
material with high heat retaining property, for example, a zirconia etc., in a part of front face of an 
electrodeless discharge bulb with a film gestalt in that case. 

[0025] The structure which consists of the above component of 1-7 is dedicated in the bottle object 8 
which consists of glass shaping container 8a and exposure face-plate 8b. The edge of a coaxial 
connector 7 and bearing-bar 4b was pulled out by the exterior of glass shaping container 8a, and is 
fixed. Glass shaping container 8a and exposure face-plate 8b are pasted up for example, with frit 
glass etc. 

[0026] Mesh screen 5c can be stuck and held by exposure face-plate 8b, and it has the effectiveness 
which mitigates the thermal load which the heat of mesh screen 5c is made to radiate heat in that 
case, and leads to heat deformation of a screen etc. 

[0027] When turning on a lamp, as shown in drawing 8 , a coaxial connector 7 and a high-frequency 
oscillator 81 are connected on the radio-frequency energy installation way 82 etc., and microwave 
energy is supplied. The metal halogenide in electrodeless discharge bulb 4a which microwave 
electromagnetic field were excited by the vein mold resonator 3, and has been arranged in the center 
by microwave is excited, and light is emitted. It is reflected by the 1st reflecting mirror 5a and 2nd 
reflecting mirror 5b, and synchrotron orbital radiation penetrates mesh screen 5c, and is irradiated 
from exposure face-plate 8b outside. 

[0028] By considering as a configuration as shown in the gestalt of this operation, the high frequency 
leakage by vibration, the impact, and the operating environment is prevented over a long period of 
time, a lamp property is maintained, and the arcing phenomenon in which location gap of an 
electrodeless discharge bulb etc. becomes a cause is not caused further, but dependability of 
electrodeless lamp equipment can be made high. 

[0029] (Gestalt 2 of operation) Although the gestalt of the above operation [ 1st ] showed the 
simpleest gestalt, the gestalt which also contained the equipment which controls an electrodeless 
discharge bulb is shown in drawing 3 . 

[0030] The covering 1 1 which fixed the control device 10 of an electrodeless discharge bulb to the 
interior is joined by the outside of glass shaping container 8a. Covering is equipped with the signal 
terminal 14 of a control unit 10, and the microwave coaxial line connection terminal 13 outside. The 
microwave coaxial line connection terminal 13 is connected with the aerial wire 6 and the coaxial 
line 12. 

[0031] Microwave energy is inputted from the microwave coaxial line connection terminal 13, and 
the power source of a control unit 10 is inputted from the signal terminal 14. 

[0032] A control device 10 is equipped with a high-pressure pulse generating circuit as starting aids 
of for example, an electrodeless discharge bulb. Starting aids are connected with the starting 
auxiliary electrode installed in the hollow bearing bar of an electrodeless discharge bulb. Since 
discharge cannot take place that an electrodeless discharge bulb is the temperature below ordinary 
temperature easily only by RF resonance electric field at the time of lamp starting, at i.e., the radio- 
frequency energy impression time, very small discharge is compulsorily caused by impressing a 
high-pressure pulse, and electrodeless discharge is made to start. The thing whose high-pressure 
pulse impression is the need controls starting aids from the exterior through the signal terminal 14 to 
generate a high-pressure pulse, only while [ several seconds ] carrying out radio -frequency energy 
supply initiation, since it was only at the starting initiation time. 

[0033] It is also possible to equip a control unit 10 with the safety device which detects that a lamp is 
in a non-LGT condition, and transmits the signal terminal 14 to the passage exterior furthermore, 
when a lamp puts out the light by a certain cause while in use. If a lamp goes out during use, an 
impedance will change, a big adjustment gap of radio-frequency energy takes place, the supplied 
radio-frequency energy is not consumed within a lamp, but many reflect and return. Reflecting, the 
returning radio-frequency energy returns to a RF transmitter, serves as heat, and causes failure. What 
is necessary is just to equip one with photodetectors, such as a sensor, as a means for preventing it. 
Control which it transmits [ control ] that the optical output from electrodeless discharge bulb 4a was 
lost through the signal terminal 14 outside during radio-frequency energy supply, and stops a RF 
oscillation is performed from the outside. As another means, a photosensor circuit etc. may be 
equipped with a thermometric element from becoming cost quantity again. It acts as the monitor of 
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the temperature of the part (high frequency components, such as the connector and cable in a high 
frequency transmission route, and other isolators) which will be heated if reflective energy increases 
with a lamp non-LGT, and transmits to the exterior through the signal terminal 14, and energy 
supply is controlled from the exterior like the former. What is necessary is to equip with a thermal 
fuse etc. the part which will be heated as a still simpler control means if reflective energy increases 
with a lamp non-LGT, and just to tie the power control system of a RF transmitter, and directly 
through the signal terminal 14. Once a thermal fuse works, lamp equipment will never be turned on 
but insurance will be secured. 

[0034] Furthermore, it is also possible to equip a control unit 10 with the safety device which detects 
the RF leakage by shielding breakage and transmits the signal terminal 14 to the passage exterior. 
Also when the light which electrodeless discharge bulb 4a becomes an elevated temperature, and is 
directly emitted from electrodeless discharge bulb 4a at the time of lamp use has much infrared 
radiation, for a certain reason, electrodeless discharge bulb 4a is surrounded. In order to influence of 
heat mesh screen 5c which is acting as high frequency shielding, the vein mold resonator 3, 
reflecting mirrors 5a-5b, etc. not a little, Since it may damage, or a joint may slacken and RF leakage 
may be caused by secular change, fatigue, etc., the prevention is required. As the means, it has a RF 
detection sensor and it is controlled from the outside like the safety device mentioned above. 
[0035] Since a microwave electrodeless lamp is divided for between RF generators and does not 
need a complicated electrical circuit, Since they are small and simple circuit apparatus when adding 
control units, such as starting aids of electrodeless discharge bulb 4a, and temperature detection 
equipment, optical output detection equipment When designing a lamp equipment unit and 
considering a dimension and arrangement, these additional equipment serves as a rather halfway 
existence, and or a design configuration, a dimension, etc. are limited, the components mark for 
installation increase and it rebounds also to a price or weight. By making a small circuit apparatus 
into a lamp and one like this invention, improvement in safety of equipment itself and easy-ization of 
a packaging design of lamp equipment can be attained. 

[0036] Moreover, a difference produces the adjustment of radio-frequency energy delicately by the 
variation for each lamp equipments of every, such as variation of tolerance of equipment, a 
configuration of electrodeless discharge bulb 4a, and the amount of enclosure. The vein form side 
cavity resonator 3 at the time of production is equipped with RF adjustment control means, such as a 
tuner, in order to adjust impedance matching to the optimal condition afterwards, since it becomes 
configuration immobilization and cannot adjust. After inserting and adjusting it into the coaxial line 
12 used as a high frequency transmission line, it stores in covering 1 1 and is made also to a compact. 

[0037] Moreover, when output power is the high, large electrodeless lamp of a thermal load, there is 
much calorific value, and since failure by heat becomes easy to take place, a bottle object 8 and 
covering 1 1 can also be considered as the good structure of heat dissipation nature — heat conduction 
uses a good ingredient or makes it heat sink structure. 

[0038] (Gestalt 3 of operation) With the gestalt of this operation shown in drawing 4 , the infrared 
absorption filter 9 or an ultraviolet absorption filter is inserted between exposure face-plate 8b and 
mesh screen 5c, and it is made the configuration of lamp one so that it is not necessary to use the 
cutoff means of an unnecessary beam of light separately. 

[0039] With the lamp which used the indium halogenide as the luminescence object, although there 
are the features that ultraviolet rays are hardly emitted but suitable white luminescence is obtained, 
since many [ comparatively ], infrared radiation can be used as an ideal source of the white light by 
using an infrared-absorption filter. Moreover, although the suitable luminescent color using bright- 
line luminescence peculiar to a metal etc. can be obtained with the lamp which enclosed a metal 
halogenide and mercury, there is radiation of the ultraviolet rays excited with mercury, and the use in 
a large area is attained by intercepting using an ultraviolet absorption filter. 
[0040] although it is also possible to form the infrared reflective film etc. in the front face of 
exposure face-plate 8b — the above-mentioned configuration for degradation prevention of a filter — 
or it is desirable to use exposure face-plate 8b as filter material. 

[0041] Furthermore, the lamp equipment shown in drawing 5 shows the gestalt in which the optical 
diffusion shell 5 1 was formed to the inside of exposure face-plate 8b, as an exposure light control 
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means. It is also possible to equip coincidence with an infrared-absorption filter etc. As a means for 
acquiring the diffused light, exposure face-plate 8b may be used for others, carrying out frosting 
processing. 

[0042] (Gestalt 4 of operation) Another example which establishes an optical control means is shown 
in drawing 6 again. This forms the subreflecting mirror 61 in the center of mesh screen 5c. In the 
case of the application which carries out condensing use using ellipsoid mirrors, such as optical-fiber 
lighting, only by reflecting mirror 5 a, it will not be condensed but many of exposure light will 
become useless. It is because the synchrotron orbital radiation in which this is not reflected with an 
ellipsoid reflecting mirror is not condensed but most emits. However, by taking this configuration, 
since a part of light which it does not condense but is irradiated by emitting is returned to the 
electrodeless discharge bulb 4a and reflecting mirror 5a side and is used via reflecting mirror 5a by 
the subreflecting mirror 61, the rate for Mitsutoshi goes up them. To say nothing of having an 
exposure light control means, this configuration forms the infrared-absorption film 62 by this 
example. 

[0043] Moreover, although it is the configuration which bearing-bar 4b for fixing electrodeless 
discharge bulb 4a with the above gestalt supports in the top-most-vertices section of 1 st reflecting 
mirror 5a, arrangement of bearing-bar 4b is not limited to this. The gestalt supported in the center 
section of mesh screen 5 c or exposure face-plate 8b is shown in drawing 7 . With this gestalt, 
bearing-bar 4b does not become a shadow, but can irradiate light now, using reflecting mirror 5a 
sufficiently effectively. Big effectiveness is acquired even if this combines with installation of the 
subreflecting mirror mentioned above. 

[0044] In addition, although the gestalt of the operation described above showed the example using a 
copper cylinder as an annular solid which consists of an electrical conducting material, if the loop 
formation is formed electrically, neither a material nor a configuration is limited to this, and it is 
satisfactory, even if you may be the cylinder of a rectangular cross section, for example, it is a 
lightweight aluminum material. Moreover, you may consist of two or more electrical conducting 
materials. 

[0045] Moreover, the inside of a bottle object encloses rare gas, such as Ar, Kr, and Xe, or nitrogen 
gas, air, etc. so that evacuation is carried out, it may also be possible to also carry out sealing closure 
or to enclose specific gas, and it may be made into the vacuum of 1 or less Torr or it may become the 
pressure of atmospheric pressure ****** at least. In order to prevent the arcing phenomenon by 
corona discharge so that it can guess from the principle of Paschen which shows the relation between 
breakdown voltage and product p-1 of the circumference ambient pressure force p and the inter- 
electrode distance 1, the one where breakdown voltage is higher is good, and it is because what is 
necessary is just to make the vein equivalent to the inter-electrode distance 1 - an electrodeless 
discharge bulb gap into a vacuum or high pressure, without changing. What is necessary is to acquire 
the heat insulation effect of an electrodeless discharge bulb, when the inside of a bottle object is 
made into a vacuum, for the heat dissipation nature by heat transfer to be able to improve, when 
pressurization is carried out, and just to choose this with the specification of an electrodeless 
discharge bulb etc. 

[0046] Moreover, although the example using four pieces of an aerofoil as a protrusion object of an 
annular solid inside was shown, neither a configuration nor a number may be limited to this, and a 
cylinder rod is sufficient as a configuration. However, since the area of the shadow of the protrusion 
object made at the time of an optical exposure will become large if numerous, in order to make the 
shadow into the minimum, it cannot be overemphasized that little direction of the number of 
protrusion objects is desirable. Although the one where the thickness of a protrusion object is also 
thinner is desirable if it says from the point, it will choose from fields, such as reinforcement and 
endurance. 

[0047] Moreover, although the gestalt into which the vein mold resonator and the reflecting mirror 
were divided was illustrated, it is more desirable to fabricate these by one. According to the number 
of protrusion objects, although the reflecting mirror furthermore showed the case where luminous- 
intensity-distribution configurations, such as ellipsoid and a paraboloid, became a circle, in the upper 
example, if it is a symmetrical configuration, the form of a reflecting mirror is also free and what 
becomes luminous-intensity-distribution configurations, such as a rectangle and a trigonum, can be 
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used. 

[0048] Moreover, although what enclosed a metal halogenide and rare gas with the quartz tube was 
illustrated as an electrodeless discharge bulb, a bulb component and an enclosure object may not be 
limited to this, and translucent ceramics tubing, such as an alumina with thermal resistance higher 
than a quartz, is sufficient as them, for example, it is also possible to use matter, such as mercury, for 
an enclosure object for the purpose of UV irradiation. Although the example whose electrodeless 
discharge bulb is a globular form was shown, a configuration may not be limited to this and the 
configuration of a cylindrical shape is sufficient as it. 

[0049] This specification indicates the following contents as above-mentioned. 

[0050] (Claim 11) Discharge lamp equipment of any of claims 1-6 characterized by said some of 

conductive encapsulation objects having a light reflex side, or one publication. 

[0051] (Claim 12) Discharge lamp equipment of any of claims 1-11 characterized by said annular 

solid and said protrusion object constituting a RF resonance means, or one publication. 

[0052] (Claim 13) Discharge lamp equipment of any of claims 1-12 characterized by said protrusion 

object being a piece of an aerofoil, or one publication. 

[0053] (Claim 14) Discharge lamp equipment of any of claims 1-13 characterized by filling up said 
discharge bulb with an indium halogenide as photogene, or one publication. 

[0054] (Claim 15) Discharge lamp equipment of any of claims 1-14 characterized by said discharge 
bulb being a parenchyma top globular form, or one publication. 

[0055] (Claim 16) Discharge lamp equipment of any of claims 1-15 characterized by equipping said 
discharge bulb with a temperature control means, or one publication. 

[0056] (Claim 17) Discharge lamp equipment of any of claims 1-16 characterized by the part which 
has the light transmission nature of said conductive encapsulation object being a conductive mesh, or 
one publication. 

[0057] (Claim 18) Discharge lamp equipment of any of claims 1-17 characterized by having a means 
to cool said discharge bulb, or one publication. 

[0058] (Claim 19) Discharge lamp equipment of any of claims 1-18 characterized by enclosing and 
sealing inactive gas on parenchyma inside said bottle object, or one publication. 
[0059] (Claim 20) Discharge lamp equipment of any of claims 1-18 characterized by sealing said 
interior of a bottle object in a parenchyma top vacuum, or one publication. 

[0060] (Claim 21) Discharge lamp equipment of any of claims 1-20 characterized by said annular 
solid being a cylinder, or one publication. 

[0061] (Claim 22) Discharge lamp equipment of any of claims 1-21 characterized by having a RF 

oscillation means, or one publication. 

[0062] 

[Effect of the Invention] According to this invention concerning claim 1, by having contained the 
vein mold microwave excitation discharge lamp which consists of many components elements in the 
bottle object, high frequency leakage is strongly prevented to vibration, an impact, an operating 
environment, etc. over a long period of time, and the engine performance is stabilized, and handling 
nature also becomes good, further, the safety at the time of electrodeless discharge bulb breakage is 
also secured, and dependability becomes high. Moreover, in the use under an unusually high ambient 
temperature, accident, etc., when a bulb carries out ****** leak, or when it explodes, the duty of 
shielding at the time of bulb breakage is also achieved. 

[0063] Furthermore, according to this invention concerning claim 1, by having the control device of 
a lamp, safety is secured, dependability improves and it is made to compact lamp equipment by 
dedicating in covering further. 

[0064] Furthermore, according to this invention concerning claim 6, by having a high frequency 
adjustment means, the delicate adjustment gap produced by the variation for every lamp equipment 
can be adjusted easily, impedance matching can be adjusted to the optimal condition, and the engine 
performance and safety of a lamp can be secured certainly. Moreover, after adjusting by inserting 
into a coaxial line etc., it is stored in covering and made also to a compact. 

[0065] Furthermore, according to this invention concerning claim 5, by equipping a bottle object and 
covering with a heat dissipation means, heat is effectively radiated in the heat leading to failure also 
with the large electrodeless lamp with much calorific value of ********, and the actuation by which 
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the lamp was stabilized can be secured. 

[0066] Furthermore, by having exposure light control means, such as an infrared-absorption filter 
and an optical diffusion shell, according to this invention concerning claim 7, the light which suited 
the application can be irradiated now from a lamp, and the time and effort which a user prepares a 
filter etc. separately is saved, or it becomes possible to prevent enlargement of the lamp unit by 
preventing and carrying out the posterior matter of the accident by harmful beam-of-light radiation 
etc. 

[0067] Moreover, by considering as the structure which made one all elements required as a lamp 
including a resonator according to the above effectiveness compared with the conventional 
electrodeless lamp whose lighting device is visible to a subject because of the electrodeless discharge 
bulb of simple structure, it becomes an electrodeless discharge lamp with the image near the 
conventional owner electrode lamp, is easy to accept a user, and can provide as goods which are easy 
to deal with it. 

[0068] In addition, the "RF" in this specification points out an electromagnetic wave with a 
frequency of 1MHz or more. Especially, in the "microwave" whose frequency range is 300MHz - 
300GHz, this invention can acquire suitable effectiveness. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 
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